_eptogenesis In neutrinophilic
Higgs doublet models

Osamu Seto (Hokkai-Gakuen Univ.)
With Naoyuki Haba (Osaka Univ.)

Refs: Prog. Theor. Phys. 125, 1155 (2011)
arXiv 1106.5354 [hep-ph]



§ Introduction

e Baryon asymmetry

« Why baryon number in our Universe is not
same as anti-baryon number?

, * Baryogenesis via
74% Dark Energy IeptogenES|S

Thermal leptogenesis

[NASA]



Baryon asymmetry
by thermal leptogenesis

* The simplest model
 Adding right-handed neutrinos
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 Hot Universe after inflation

« Right-handed neutrinos are thermally produced and reach
thermal equilibrium

* Its out of equilibrium decay into leptons and anti-leptons
« Sphaleron transfer



Baryon asymmetry
by thermal leptogenesis

Resultant baryon asymmetry

Ty E
— ~ (r—
15) g:»k

CPasymmetry _ I'(M =@ +1;) = I'(Ny = &* +1))

T (N, = D+ 1)+ DN, = d* + 1))

Efficiency (dilution, washout) factor A
Sphaleron transfer ()
Degrees of freedom In thermal bath




CP asymmetry
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* |n hierarchical right-handed neutrino mass
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 The lower bound on RH neutrino mass
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Washout

Efficiency (dilution, washout) factor K
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§ Neutrinophilic Higgs doublet
mOdEIS [Ma, Gabriel and Nandi,...]

 Yukawa couplings
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§ Neutrinophilic Higgs doublet
mOdEIS [Ma, Gabriel and Nandi,...]

 Yukawa couplings
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§ § Concept of neutrinophilic

Higgs doublet models
. Smallness of neutrino mass % i\l“

> tiny Yukawa, or large M
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 |f neutrino mass Is given by M, ,
the smallness is at least partially due to
smallness of Higgs VEV
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§ Leptogenesis with
nuetrinophilic Higgs
 Resultant baryon asymmetry
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» CP asymmetry : subject to change
 Efficiency (wash out) factor : subject to change
 Sphaleron transfer : similar

» Degrees of freedom in thermal bath: similar



§ § CP asymmetry (standard)

* |n hierarchical right-handed neutrino mass
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 The lower bound on RH neutrino mass



§ § CP asymmetry (v-philic)

* In hierarchical right-handed neutrino mass
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§ § Washout

» AL=2 scattering could be effective.
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§ § Res.ullltm
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§ Leptogenesisin a
neutrinophilic SUSY model



§ § Leptogenesis in SUSY model

 Gravitino problem
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§ § SUSY v-philic model

 Superpotential
W = y"QH,Ur + y'QH,Dg + y' LH,Fp

= 1
+y"LH,N + SMN-

+uH, Hy+ p'H,H + pH,H + p'H,H,
 Parity assignment N\ /" softbreaking
fields Zo-parity

MSSM Higgs doublets, H.,, Hq -+
new Higgs doublets, H,, H, —

right-handed neutrinos, N —
others +
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§ § SUSY Result
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§ Summary

We have studied thermal leptogenesis in models
with a neutrinophilic Higgs field.

» Large CP asymmetry even for a light N
* Low scale leptogeneis
 AL=2 washout also enhanced

A solution to realize thermal leptogenesis In
supergravity without gravitino problem

74a4%6 Dark Energy

Neutralino DM
Thermal leptogeneis




